Body fluid abnormalities in severe hyperglycemia in patients on chronic dialysis: review of published reports.
Reports of dialysis-associated hyperglycemia (DH) were compared to reports of diabetic ketoacidosis (DKA) and nonketotic hyperglycemia (NKH) in patients with preserved renal function. Average serum values in DH (491 observations), DKA (1036 observations), and NKH (403 observations) were as follows, respectively: glucose, 772, 649, and 961 mg/dl; sodium, 127, 134, and 149, mmol/l; and tonicity, 298, 304, and 355 mOsm/kg. Assuming that euglycemic (serum glucose, 90 mg/dl) values were the same (sodium, 140 mmol/l; tonicity, 285 mOsm/kg) for all three states, the hyperglycemic rise in the average serum tonicity value per 100-mg/dl rise in serum glucose concentration was 1.9 mOsm/kg in DH, 3.5 mOsm/kg in DKA, and 8.1 mOsm/kg in NKH. Neurological manifestations in DH patients were caused by coexisting conditions (ketoacidosis, sepsis, and neurological disease) in most instances, and by severe hypertonicity (>320 mOsm/kg), with clearing after insulin administration, in a few instances. In 148 episodes of DH corrected with insulin only, the mean increase in serum sodium per 100-mg/dl decrease in serum glucose (Delta[Na]/Delta[Glu]) was -1.61 mmol/l. In agreement with theoretical predictions, Delta[Na]/Delta[Glu] was numerically smaller in patients with edema than in those with euvolemia. The average hyperglycemic increase in extracellular volume, calculated from changes in serum sodium concentration during correction of DH using insulin alone, was 0.013 l/l per 100-mg/dl increase in serum glucose concentration. A small number of DH patients presented with pulmonary edema rectified by insulin alone. DH causes modest hypertonicity, with few patients having neurological manifestations caused usually by other coexisting conditions. In contrast to DKA or NKH, which usually presents with hypovolemia, DH causes hypervolemia manifested occasionally by pulmonary edema. Insulin is adequate treatment for DH.